Asymmetric distribution and temperature-dependent clustering of filipin-sterol complexes in the nuclear membrane of Ehrlich ascites tumor cells.
When Ehrlich ascites tumor (EAT) cells were fixed at 4 degrees C and freeze-fractured, patchy areas having no intramembrane particles were visible in the nuclear envelope. The particle free areas (PFAs) were not seen on fixation at 28 degrees C, indicating that appearance of PFAs was caused by a kind of thermotropic phase separation. The PFAs were detected only in the nuclear membrane, and not in the plasma membrane. Most of them were present in the outer membrane of the nuclear envelope. In cells fixed at 4 degrees C, and treated with filipin all the filipin-sterol complexes appeared in clusters located in the PFAs. In contrast, the filipin-sterol complexes were evenly distributed in cells fixed at 28 degrees C. This suggests that at low temperature, molecules of cholesterol gather in the PFAs. Temperature-dependent cluster formation was seen only in the complexes of the nuclear membrane, suggesting that the cholesterol in the nuclear membrane is more mobile than that in the plasma membrane. In addition, the distribution of filipin-sterol complexes in the nuclear envelope was asymmetric. The complexes were seen only in the outer (cytoplasmic), but not in the inner (nucleoplasmic) membrane of the nuclear envelope, reflecting differences in the structural, and presumably functional, characteristics of the outer and inner nuclear membranes.